Abstract. The subject of this research was a chemical reactor for the producing tungsten coverings by means of chemical vapor deposition. The physical and mathematical model of viscous incompressible fluid motion and heat and mass transfer in a vortex chamber has been described. The velocity field, the temperature and the concentration distributions in a vortex chamber were obtained. Calculations reliability was verified by different methods. Parametric studies on effects of the Reynolds, Prandtl and Rossbi criteria on the flow characteristics were performed.
General mathematical model

System of equations
In this paper the process of tungsten deposition from the tungsten hexafluoride and hydrogen mixture is considered. The stoichiometry of that is: WF6 + ЗН2 = W + 6HF.
The numerical simulation of hydrodynamics and heat and mass transport for viscous compressible gas in a cylindrical reactor is carried out in this work ( Fig. 1) [1]. The gas having axial velocity U0, temperature T0 and concentration C0 enters from the pipe in the center of chamber, and then exits through the annual channel on the periphery of that. The top and the bottom of a vortex chamber are rotating with a constant angular velocity ω. A susceptor with a temperature T1 fills a part of the bottom, the tungsten reduced deposits there.
In this model a binary mixture is considered, the first component of one is tungsten hexafluoride with hydrogen and the second component is hydrogen fluoride. By virtue of low velocities and temperature differences the fluid considered is incompressible, but density depends on concentration because component ratio changes during the reaction. The density of a mixture is determined by the additive principle by means of the mass concentrations and the true densities of the corresponding components. 194, 01019 (2018) https://doi.org/10.1051/matecconf/201819401019 HMTTSC-2018 The system of equations describing processes in a vortex chamber contains viscous incompressible fluid dynamics (1-3), mass conservation (4), energy (5) and mass transport (6) equations. It can be represented in dimensionless form in a cylindrical coordinates: Heat and mass transfer in the thermal control system of technical and technological energy equipment For non-dimensional system (1-6) to obtain the following parameters were used: radius of the vortex chamber, linear velocity at the input, density and viscosity of a gas mixture at the input and maximal temperature difference. For a numerical solution of the momentum transport equations the time-splitting method and the method of pressure and velocity correction were used. Transport equations are solved by dint of the alternating direction implicit scheme. The solving is realized on a staggered grid.
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Boundary conditions
For a unique solution to obtain, the boundary conditions in dimensionless form are set. At the input of chamber we have:
at the symmetry axis by r = 0 we have:
at the bottom on a susceptor:
The reaction rate constant k basically depends on a susceptor temperature and size of particles deposited. Outside the susceptor and at the top wall of chamber:
at the right wall and at the walls of input and output channels (n is normal direction):
at the chamber output, the Neumann conditions are used for all functions: 0. z   
Results and discussion
As a result of a numerical solution the distributions of velocity, temperature and concentrations were obtained. Influence of flow velocity, natural convection and rotation degree is studied.
An analysis performed let conclude that the parameters of a gas flow significant effect on its behavior and therefore on the matter layer depositing on a susceptor. This let regulate the reactor operating conditions for the optimal result to obtain. So, a rotation leads to a more uniform distribution of a temperature field and a matter near the susceptor. This occurs due to a uniform thickness boundary layer generation. At the figure 2 the streamlines (а), the temperature field 
Conclusions
The physical and mathematical model of viscous incompressible fluid motion and heat and mass transfer in a vortex chamber has been described. Parametric studies were performed. A significant influence of a natural convection and flow rotation was found. The study performed allows selecting reactor operating conditions for the optimal result and uniform tungsten covering to obtain. 
